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(54) interlocking modular element carpets for sport matches such as wrestling, karate, judo and 
the like and a method for making same 



(57) A rigid carpet structure (10) for particular sport 
matches consisting of at least three layers (12, 14, 12') 
of a polymeric closed cell foam material, the outer layers 
(1 2, 1 2') of which have a density greater than that of the 
inner layer (14) and are preferably differently coloured. 

The thickness (b) of the inner layer is always 
greater than the thickness (a, a') of the outer layers. The 



carpet is made of mating modular elements provided 
with corresponding groove-and-tongue elements which 
allow said modular elements to be easily engaged and 
disengaged, said groove-and-tongue elements being 
provided with such indentations that the mating side 
faces thereof form an angle of 45''. 
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Description 

The present invention relates to a rigid carpet, to be 
laid on the floor of an area, for performing thereon par- 
ticular sport matches such as wrestling, judo, karate s 
and the like, said rigid carpet being formed by interlock- 
ing modular elements. 

The above mentioned carpets, for example the so- 
called "tatamis", have a size which defines the limits of 
the area within which the match should take place and 
they must meet several particular requirements, 
namely: 



Recently, single-layer polymeric foam material car- 
pets have been made which, however, though varying in 
density, thickness and type, have not made it possible to 30 
reconcile, in the best manner desired, the opposing 
requirements of surface stiffness and surface consist- 
ency with an appropriate resilience for a localized 
impact thereupon. 

The object of the present invention is to realize a 35 
modular carpet provided with a sufficiently rigid tram- 
pling surface to prevent the competitors' feet from 
excessively sinking into a localized area of the carpet, 
while exhibiting a sufficient overall resilience to prevent 
parts of the competitors' body such as shoulders, 40 
wrists, hands and head, from being damaged in case of 
falls. 

According to the invention, after extensive tests, a 
very satisfactory compromise has been achieved by 
using carpets consisting of multi-layer panels, in partic- 45 
ular of three or more layers, made of a polymeric closed 
cell foam material, wherein the outer layers have prefer- 
ably the same composition as, and a greater density 
than, the inner layer or layers formed by a less dense 
foam material which, consequently, will have a greater so 
defbrmability and resilience. 

The carpet according to the present invention is 
made of modular elements provided with corresponding 
peripheral indentations which allow the elements of the 
carpet to be easily engaged and disengaged, to be eas- 55 
ily stored - when not in use - in a very restricted space, 
as well as to be easily transported and subjected to 
maintenance, washing or replacement, if damaged. 



The patent contemplates that the outer layers be 
differently coloured in order to have available, at will, a 
surface, exposed to the view, of the colour desired, or 
even to form an aesthetically pleasing surface provided 
with alternating panels in a chessboard pattern 

The invention also provides that, during the produc- 
tion stage of the carpet, the foam material surface layer, 
of greater density to be exposed to the view or arranged 
in contact with the floor, be embossed in order to 
roughen its surface or that, alternatively, said layer be 
coated with an embossed film. 

The invention shall now be described in detail hav- 
ing reference by way of example to an embodiment 
thereof, and to the drawings attached hereto wherein: 

Figure 1 is a cross-sectional view of a panel ele- 
ment for a carpet intended for sport matches, 
according to the invention; 
Figure 2 illustrates a series of diagrams relating to 
a polyethylene closed cell foam material of different 
densities, showing how the compression percent 
varies with respect to the applied pressure; 
Figure 3 is a schematic top plan view of the periph- 
eral indentations provided on two panel elements 
which allow said panel elements to be engaged in 
groove-and-tongue relationship in order to form, 
with a plurality of further like elements, a carpet 
having the desired dimensions; 
Figure 4 is a top plan view of two joined panels pro- 
vided with the indentations shown in Figure 3; 
Figure 5 illustrates a linear border ledge to be 
joined by indentations for completing the peripheral 
border of a carpet according to the invention; 
Figure 6 illustrates a bordering ledge element form- 
ing an angle for a carpet according to the invention; 
and 

Figure 7 illustrates the constructional geometrical 
principle of the groove-and-tongue indentations 
adopted in the elements of the carpet according to 
the invention. 

Figure 1 is a cross-sectional view of a modular car- 
pet panel element according to the present invention, 
indicated by the numeral 10, which element, in this 
embodiment, consists of three superimposed layers 12, 
14, 12', having respective thickness a, b, a'. 

From test performed, it has been found that the 
thickness a, a' of the outer layers 12, 12', for example 
made of a polyethylene closed cell foam material, can 
vary from 5 to 25 mm, preferably from 10 to 20 mm, 
whereas the thickness b of the middle layer 14, for 
example made of a polyethylene closed cell foam mate- 
rial, must be greater and it can vary up to 2.5 times the 
thickness a of the top layer, preferably of from 1 .5 to 2 
times said thickness a. 

Generally, the thickness of the outer layers 12, 12' 
may also be different, and this can prove useful when 
the carpet is meant to be used for matches between two 



provide good friction between their lower surface 
and the supporting floor in order to prevent undesir- is 
able displacements of the carpet in the course of 
the match, which would negatively affect the per- 
formance of the competitors; 
provide a non-slippery trampling surface and at the 
same time withstand a localized compression to 20 
prevent the competitors' feet from excessively sink- 
ing into the carpet and a possible unbalance of the 
competitors as well as too great a reduction of the 
force applied by the competitors' bodies; 
yet provide a sufficient resilient dampening in order 2s 
to mitigate the impacts in case of falls. 
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competitors of very different weight. In most cases, the 
thickness a and a' of the layers 12, 12' will preferably be 
the same, so as to allow the carpet to be reversed, while 
maintaining like physical properties. 

Figure 1 illustrates, in particular, an embodiment by 
way of example of a carpet panel in which the layers 12, 
1 2' have the same thickness of 1 0 mm, and a thickness 
b of the middle or inner layer 14 is of 15 mm. The total 
thickness S, in this case, is of 35 mm, with possible var- 
iations within the range of from 15 to 70 mm, depending 
on the type of match. 

With respect to the carpet materials, it has been 
found that a suitable material is cross-linked closed cell 
foam polyethylene (PE), which can be made having a 
wide range of densities, varying, for example, from 25 to 
200 kg/m^ and having different physical properties of 
compression and tensile strength. 

Good results have been obtained by using a PE 
material of different densities, as sold by the very Appli- 
cant under the commercial tradename "POREX", and, 
more specifically, by using for the stiffer outer layers a 
density of from 30 to 200 kg/m^ and for the inner layer 
14 a density ranging from 25 to 50 kg/m^. 

The inner layer 14 is preferably made of a single 
density material, within the above mentioned range; 
however, it may also be formed by several layers, having 
even different densities. 

Figure 2 shows several typical diagrams related to a 
polyethylene closed cell foam material of different den- 
sities. 

From these diagrams it can be taken that for the 
embodiment cited by way of example in Figure 1, 
wherein: 

a = a' = 10 mm with POREX material having a den- 
sity of 120 kg/m^ 

b = 1 5 mm with POREX material having a density of 
30 kg/m^ 

to a localized impact of about 200 kPa, i.e. of about 200 
kg/dm^, there corresponds a depression of 40% of the 
layer a, i.e. a sinking of 4 mm of the outer layer and of 
55% of the layer b, i.e. a sinking of 8.20 mm (of the inner 
layer) for a total of 12.2 mm, which values justify the 
dampening of the impacts encountered in practice, as 
compared with a normal sinking caused by a normal 
trampling by a person having a weight of 75 kg, which, 
under a pressure of about 25 kg/dm^, causes a deflec- 
tion of the carpet surface of about 1 .5 mm. 

The aim of providing a carpet having a multilayer 
structure according to the present invention, is that of 
reconciling the opposite requirements of making a 
structure having generally a sufficient surface stiffness 
to allow the competitors to keep their balance and to 
thrust themselves forward in an upright condition, while 
at the same time having a sufficient inner resilience to 
dampen impacts in case of falls, thereby preventing the 
competitor's body from suffering contusions or frac- 



tures. 

From practical tests it has been found that a local- 
ized impact on the layer 1 2 of greater density which can 
originate dynamic pressures greater than 150 kPa, is 

5 diffused and dampened thanks to the resilient deflection 
of said layer 12 made possible by the yielding of the 
lower density inner layer 14. 

The carpet according to the present invention is 
made of modular panels having either a rectangular or a 

10 square configuration and having such a size that they 
can be easily handled, transported and stacked. 

The polyethylene closed cell cross-linked foam 
material, preferably used as construction material, has 
preferably a different colour for the outer layers 12, 12', 

15 so as to provide a carpet having a different colour on the 
top layer exposed to the view, when the carpet is revers- 
ibly laid on the floor. 

The invention provides that the exposed surface of 
said outer layers 12, 12' right from the making of the 

20 semi-finished layer, be embossed in order to make it 
less slippery or, alternatively that said surface be 
coated with a protective and reinforcing film made of an 
embossed polyethylene material. 

The modular carpet panels are peripherally 

25 indented according to a pattern of symmetrical groove 
and tongue joined elements, as schematically shown in 
Figure 3, which is a top view showing the corner regions 
of two panels A and B to be coupled to one another 
along their respective sides. 

30 By fitting the male portions A1 , A2 of the panel A 

into the corresponding recesses B11, B12,....of the 
panel B and vice versa, the panels can be accurately 
coupled to each other, as shown in Figure 4, wherein, 
on the left side of the figure, is left free an indented 

35 ledge, which can engage other panels for completing 
the carpet or, in the case of an outer panel, the latter 
can be completed by a side bordering ledge C, shown in 
Figure 5, having an inner periphery with groove and 
tongue indentations and a linear outer periphery which 

40 is supplied together with the panels. 

In addition to the linear bordering ledge indicated by 
C in Figure 5, there are also provided complementary 
bordering elements D (Figure 6) having, at their inner 
surface, indentations which can be arranged at the cor- 

45 ners of the panels A and B shown in Figure 4 and which 
have smooth outer sides, forming an angle of 90°. 

The groove-and-tongue elements schematically 
shown in Figures 3, 4, 5 are made according to a geo- 
metrical pattern so that the faces of the male and female 

50 elements, which will contact one another in order to pro- 
vide a homogeneous transmission of the stresses 
developed between two adjoining panels, form an angle 
of 45°. 

As shown in Figure 7, in order to meet the above 
55 mentioned geometry with angles of 45° of the side sur- 
faces of the groove-and-tongue elements A1, A2... and 
B1 , B2... connecting the adjacent panels A and B or bor- 
dering ledges C and D, said elements are formed by fol- 
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lowing the trail of a theoretical indentation provided with 
saw teeth in which the angles a of the apexes M, N, O, 
P... all have the value of 45°. By selecting a suitable 
height h for the groove-and-tongue elements, said 
height is divided into like parts with respect to the theo- 5 
retical middle joining line of the two panels, indicated by 
k, thereby obtaining the base lines m and n delimiting 
said groove-and-tongue elements, which will be equal 
to one another if the line k intersects at mid-height the 
isosceles triangles N-O-P or the like, as shown in Figure ro 
7, wherein the point Z is arranged at the middle point of 
the height 0-V of any triangles N-O-P. 

In order to provide male and female groove-and- 
tongue fitting elements having walls which are perfectly 
flat and vertical, so as to obtain a coupling without any is 
voids, the cut is preferably performed by a high pressure 
water jet, which has been found to be the sole inexpen- 
sive and quick cutting system apt to prevent a curved 
cutting of the surfaces which would otherwise be inevi- 
table if the cutting were performed by a conventional die 20 
cutting operation on a yieldable materials such as a pol- 
ymeric foam material. 

Obviously in order to prevent the formation of sharp 
corners, the indentations exibit a rounded configuration 
as shown in Figure 7. 25 

The opposite corners of each panel have been 
designed to be the same (see Figure 3), for example the 
bottom left corner and top right corner of the panel ele- 
ments A, B... will form a W-shaped recess correspond- 
ing to two adjacent halves of the female recess, 30 
whereas the left top corner and right bottom corner will 
form a V-shaped recess corresponding to a half female 
recess. 

As materials to be used for making the carpet 
according to the present invention, in addition to poly- 35 
ethylene, also other foam materials, e.g. polypropylene, 
polyurethanes or other known compounds suitable for 
making foam materials, can be employed. 

Claims 40 

1 . A carpet for special sport matches such as wres- 
tling, judo, karate and the like, characterized in that 
said carpet consists of modular elements (10), 
each of which comprising at least three layers (12, 45 
14, 12') of a polymeric closed cell foam material, 

the outer layers (12, 12') having a density greater 
than that of the inner layer (14) in order to provide 
an assembly which is comparatively rigid under a 
normal trampling condition and sufficiently yielding so 
in case of localized impacts, caused by falls of the 
competitors, which modular elements can be mutu- 
ally coupled by peripheral male and female indenta- 
tions which can be joined to one another by a 
groove-and-tongue fitting. 55 

2. A carpet according to Claim 1 , characterized in that 
the elastomeric foam material forming the layers of 



the modular elements of the carpet (10) may be any 
suitable closed cell foam material, such as polyeth- 
ylene, polypropylene, polyurethanes and the like, 
preferably polyethylene. 

3. A carpet according to Claims 1 and 2, character- 
ized in that the density of the outer layers (12, 12') 
of the modular element (10) varies from 30 to 200 
kg/m^. 

4. A carpet according to Claims 1 to 3, characterized 
in that the density of the inner layer or layers (14) of 
the modular elements varies from 25 to 50 kg/m^. 

5. A carpet according to Claims 1 to 4, characterized 
in that the thickness (a, a') of the outer layers (12, 
12*) of the modular elements varies from 5 to 25 
mm, preferably from 10 to 20 mm. 

6. A carpet according to Claims 1 to 5, characterized 
in that the thickness (b) of the inner layer (14) of the 
modular elements varies from 1 to 2.5 times the 
thickness (a, a') of the outer layers, preferably from 
1.5 to 2 times said thickness (a, a'). 

7. A carpet according to Claims 1 to 6, characterized 
in that the outer layers (12, 12 ) of the modular ele- 
ments are of different colours. 

8. A carpet according to Claims 1 to 7, characterized 
in that the peripheral indentation of the individual 
male and female (A1, A2....; B11, B12....) modular 
elements preferably follows a groove-and-tongue 
pattern (Fig. 7) in the shape of isosceles triangles 
(N-O-P, 0-P-Q), the sharp corners (N, O, P . . . ) of 
which form an angle (a) of 45°, and in which the 
middle line (k) joining two panels (A and B) inter- 
sects the height (O V) of any said isosceles trian- 
gles (N O P . . ) at a middle point (Z), the height (h) 
of the grooves and tongues (A1 , A2 . . .) (B1 , B2 . . 
.) being symmetrically distributed at said joining 
middle line (k). 

9. A carpet according to Claim 8, characterized in that 
said grooves and tongues (A1, A2 . . .) (B1 , B2 . . . 
.) are preferably made by a high pressure water jet 
die cutting operation, so that the surface of the sin- 
gle tongue elements is flat and perpendicular to the 
outer surface of the panels, the sharp corners and 
recesses of the male and female elements respec- 
tively being rounded. 

10. A carpet according to Claims 1 to 9, characterized 
in that the outer surfaces of the layers (12, 12') of 
the carpet modular elements are embossed or, 
alternatively, coated by an embossed polyethylene 
film. 
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11. A carpet according to Claims 1 to 10, characterized 
in that the thickness (a, a') of the modular element 
outer layers (12, 12') is the same. 

12. A carpet according to Claims 1 to 10, characterized s 
in that the thickness (a, a') is different. 

1 3. A carpet according to one or more of the preceding 
claims, characterised in that the modular elements 
(10) consist of outer groove-and-tongue joined pan- io 
els and of bordering ledges (C), as well as inner 
groove and tongue elements (D) forming an angle, 
having an outer linear periphery. 

14. A method for making a carpet for sport matches, is 
characterized in that it provides for bonding to one 
another the two outer layers of a closed cell foam 
material having a substantially high density, 
between said outer layers being sandwiched at 
least one layer of material of lower density, e.g. by 20 
thermosealing or any other known methods. 

15. A method for making a carpet for sport matches 
according to Claims 14, characterized in that said 
multi-layer material is preferably cut by high pres- 25 
sure water jets to provide the modular elements 
(10) according to Claims 1 to 13. 
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